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WiR DEPARTHENT
Tnited States Enginger 0Office
Providence, Rhode Island

ETTUEKET RIVER FLOOL COFTROL PROJﬁCT

PRELIEINLRY
DEFINITE PROCECT REPORT
: CLYDE DIKE
NORTE BRANCH CF PAWTUXET RIVER, RHODE ISLAND

1y Authorizatiom, ~ Flood Control act approved.
18 Aiugust 1941 (Fublic Fo. 228, 77th Congress, lst
Sessionj,

2+ Basic Report, - The project is one of two
units in the comprehensive plan for the control of
floods in the Pawbuxet River Basin, R. I, (House
Document No. 747; 76th Congress, 3rd Session) and
provides for the protection of a low lying, indus-—
trial end residential area of Clyde Village in the
Tovm of ¥est Narwick by means of a system of earth
dikes and concrebes flood walls supplemsnted by s
pumping plant to maintein drainage in the protected

ared,

P Logation and Description of irea iffected,

&, The village of Clyde is located in
the Tovm of Vst Varwick, Kent County, R, I. and
lies on the east bank of the Forth Branch of the
Pawbuxet River approximately 0,5 mile upstream
from the confluence of the North and Southwest
Branches which forms the main stream, and aporoxis
mately sleven miles upstream from the moubth of the
Pawbuxet River, That portion of the village which
is subject to inundation lies on a low plain formed
by & horseshoe bend in the river and is bounded on
the south, east, and west sides by the river, The
north bowndary of the area is formed by the rail-
road embankmént of the Pawtuxet Valley Branch of
the New York, Ney Haven gug Hartford Railroad, The
low plain affected is a highly developed industrial
and residential area of apvroximately thirty-seven
acres, The major property within this srea.is the:
plant of the Allisd Textile Printers, Inc,, & large
modern print and dye works which employes from




three hundroed to five hundred werscons denending upon
the ocurrcnt volume cof business, In addition, the arsa
containg a lumber yard, a few stores and soveral blocks
of houses, Lo

Ya Thore &re mo existing flood protection
works fer this area,

Ce Although Clyde Like is one of two unibts
in the comprehensive plen for the control of floods in
the Pawtuxet River Basin, there is no relation between
the Clyde Dike project and the second unit of the com—
prehensive plan, The second unit is known as the Pone
tiae Diversion and consists of a dlversion dam and
channel located approximetely three miles downstream

- from Clyde,

Ly Definite Project Plan,

A, The areas subjected to flooding end
the proposed plen of protection are shown on the
attached mp, The program involves the .construction
of approximately 3,150 linear feet of carth dike and
conerete flood wall which will form a three sided
loop around the protected aresa and will terminate
at the high railroad embaniment which forms the
northern bouwndary of the area at either end, A
pumping station will be rzquired to provide for
internal drainage of 2 acres, ThHs existing tribue
tary drainage area of 152 seres will be reduced by
the construction of a %6-inch pressure conduit 550
feet long to the river,

bs  The design, or project flood as
proposed, i 25,200 cubic fect per secomd without
modification by existing ctorage {238 c,f.8. per
sq, mile over 106 sq, mi,). EHowever, the existence
of the Scituate Reserveoir on the T'erth Branch up-
streem from Clyde effects & modification of the:
project flopd by the utilization of the large
existing sborags provided by the reservoir. The
drainage area of Scituate Reserveoir is 92.8 square
miles, The design flood modified by the surcharge
storage effeet of this reservoir is 16,400 cudic
feet per sceond (18% c¢,f,ss por s¢. mile), The
proposed modified design flood is over twice as
great as the maximum' flood of record at Clyde
(9660 cofus, inE1886). This flood seccurred befors



the Seituate Reservoir had been constructed, The
approximate sbages of the North Branch of the Pawtuxet
River a®% Clyde for these flows are as follows:

Maximum flood of record, Feb, 1886 = 1,05 f%,
. Beslgn flood, vnmodified 23.02 ft,
Design flood, modified by surcharge
storage, Scituate Reservoir 19,90 ft, -

.5, Type of Structure and, Englneerlng Features.
See attached drawings,

. 2 Grades, - The proposed grades.in feet
above mean seo level are as follows:

At Rallroad Embankment

(upstream end of dike) 7742
At Main Street Bridge _ 7145
At Railroad Embankment

(dovmstream end of dike) : 7040

The eartli dike sections are designed to
provide a fresboard of 3 feet above the given grades,.:
The tops of concrete walls will be 1 foolf higher
than the above grades thus providing & freebeard of
1 footb, .

b,  Earth Dike Section, ~ The proposed
earth dike work consists of & Section which will
have & ten foot crown width with riverside slopes
of 2—1/2 on 1 and lendside slopes of 2 on 1, The
smbaniment will consist of pervious and random
rolled £ill on the landside with a blanket of im-
pervious meterial forming the riverside face. The
riverside slope of the dike will be faced with a
protective surface of riprap where velocitiss of
the water in the river so regquire, The remaining
riverside slope and the entire top of dike and
landside slope will be topsoiled, sodded and sesded,
The impervicus blanket on the riyerside face will

- be extended into the natural ground at the toe of
the dike by means of a cutoff trench, The landside
toe of the dike will be provided with a toe drain
for the purpose of intercepting and collecting
seepage through and under the dike,




ce - Concrete flood walls, = Conerete walls
arg proposcd al Those.loaations whore space limitations
will not permit the use of earth'dike sections, All
walls arc of the cantilever type, of reinforced con~
crete, and.arc extended:a sufficient depth into +the
ground to prevent any frost heaving action, The river-
side toe of the wall is provided with a.steel sheeb
pileccutoff to rock and the landside toe with & toe
drain, The maximum height of concrete wall required
is.approximately 20 feet., 4 typicel sccbion of con-
orete wall is shown on PRlate No, L

d, FPoundation and Steecl Sheet Piling, -
Bore holes drillcd at the locations indicated on the
drawings indicate that the most prominently developed
stratun in the foundation is made up of pervious sand
and gravel,averaging about 12 feet in thickness,
Throughouvt.about helf the length of the protective
works the upper portion of the foundation comprises
£ill materials of cinders, sand, and grevel, The
entire reach of the dike is underlain by quartzitic .
bed rock at a depth of from 15 feet to 25 feet, This
rock ouberops at numerous points north of the raile
road cmbankment, All concrete wall sectiong of the
proposed levee will be provided with a steel sheed
pile cuboff to rock, Completc cutoff of the sarth:
dilkke sections of the levee is not provided, since
it is considered that seepage through the relatively
narrow layer of pervious foundation can be adequately
cortrolled by the horizontal perviocus filter and the
toe drain, -

Ci Main Street Closureg, = 4t the point
whore the Proposed dike orosses Fein Street immediately
north of thoe bridge, the design flood grade is 7440,
approximately % feet above the elevation of the street,
It is proposcd to extend the sheet pile cutoff across
the higlway end provide abutments on either side of
Main Street bobtween which o sand bag closure in time
of flood can be effscted,

£, River Channel. Improvement, - As an
integral part. of the embAnkment oonstruction operam
tions, it is proposed to widen the existing river
channel %o & base widbth of 80 feet downstream from
the Main Street Bridge by borrowing random meterial
from the north river bank,




Ze The propesed construction will have
no appreciable effoct on the flood plane of the river,

6 Internzl Drainage,

&y Description of Local Drainage iTreas. -
An examinaTion of The map of Ghe drainage aree oribu-
tary to the protected area (see Flate No. 2) indie
cates that this may be conveniently divided into two
varts for study of the drainage and the disposal
thercof's '

(1) Area A, = This item comprises
all the area south of the railroad traclks of the
WoYe, ¥.i, & H, Railroad lying within the propesed
protection, Ares A consists of 2l acres of fully
developed industrial and residential property and
in general slopes gently from north to south, The
arsa 1s probably developed to the mazimum practicable
extent under existing conditions,

(2) Ares B, - This item comprises
all the area north of the railrocad tracks, which
under existing conditions is tribubtary to the pro--
posed nrotected area, 4iArea B consists of 128 acres
of partially developed resicential property and in
general slopes sharply from north to south, Further
development of this area is possible although the
growth of the community at this location in the
past few vears has bsen minor,

be Bxisting Crainage Facilities, =~

{1) irea 4, ~ This arca is now
provided rith a compleote storm drainage disposal
system of cateh basins and storm sewers {see
Plate Ko, % for detailed survey record), Under
existing conditions the storm sewers discharge
into the river or the canal of the Allied Texbtile
Printers Mill,

{(2) Area B, - This arca is drained
by open gubters and ditches with sore storm sewers
in the lower reaches, Under present conditions the
entire volume of storm drainasge {'lows south to a
focus at the railroad embankment at which point it
enters o 1 x 3 foot box culvert and passes into
Area fi, The inadequate size and poor ccnstruction

-5 -



of “his sborm drain has given rise to frequent diffi-
culty through minor flooding of propertyy

S

C, Loeal Rginfall and Runoff, -

(1} In computing the preliminary de=
sign rates of runoff,” tHe average intensity of precipita-
tion uwsed was that for the two hours of most intencge
reinfall of s storm heving a frequency of 10 years for
the month of July as derived from studies of rainfall
records for the City of Providence, R. I, The use of
a 10~year =~ 2=hour storm has been adopted as a standard
for the most intense storm for which it is considered
coonemiocally justifisble to provide pumping cap&clty,
even in highly developed urben areas,

(2)  In computing runoff, the standard
rainfall intensity is reduceé for areas not requiring
the maximum cdegree of nrotection by introducing a
multiplier oalled the relative-protection-fastor (R,P.F.)s
Then providing protection for & composite interior
drainage aren, it is not necessary to furnish the same.
degree of prosection for a rartially developed resis
dential ares as for a fully developed industrial arca.
Allowance for this is made by introducing the R. P.F.
which is tho index of the amount of protestion which
is provided for one arca relative to ancther, The
‘R, P, F, is defined as the ratic of the inbtensity of
precipitation used in compubing the runcff from a
ziven ares to the intensity of precipitation of the
besic design storm, The adepted basic rainfell inton-
sity multiplied by the R,P.F. gives the rainfell inten-
sity for vwhioch protection is provided,

_ The following teble shows the computa-
tion of runoffs

Sub=~3 thirea=tRainfall rote: sRunoff :Runoff
areas Type - sacres: in 1 hr, tRePeFatcoof i, feSe
B : Partially 3 &I 0,88 : 06 1 0,70 5 2k

: develoned ¢ T, : : H H
: rosidentials- : : : :
B 3 Partially : 6L 0,58 1 0,6 3 080 ¢ 27
: devieloped : ' H : :
: residential: 3 :. : 3
L sFully dovel-: a2y s 0,88 t 1,0 : 0,65 1
soped indus~ : : : :
: trial and s s : :
: residontials H : : ;
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d, Selectiom of Type and Size of Propcosed

Structures, —- The proposcC FRCLLITIGS for The CiSLoSEL
fodhbelbibilh it B ; X o
of internal drainage will consist of the followirg:

(1)  Pressure Conduit, - The disposal
of the storm droinage from irea B will be by weans
of a 36=inch pressurec conduit extending from the low
point of iree B through the reilroad embenkment %o
the river at a point near the westerly end of the
proposed dike, The length of the proposed pressure
conduit is approximately 550 feet and the design
capecity 51 cubic feet per second with the river
at maximum flood stage,

L . (2) Pumping Station, - Since irea
B does nobt contribute storm drainsge to the pro=-
tected area under the proposed plan, pumping
capoeity sulfioient to discharge storm drainﬂge
from area A only will be required, Since no
appreciable volume of storage can be accumulated
within the confined limits of the protected area
-the desipn discharge capscity of the station must
be sufficiont to teke care of the full amount of
runcff plus estimated sgepage, This has been esti-
mated as o minimum of 20 cubic fest per second
against & static head of 15 feet, This design
capacity includes an allowance for scepage flow

of 6 cofes, under the dike, The pumpy installation
will consist of two gascline engine driven propeller
purps, esch pump having a capacity of 90 percent of
the total station capaelty or 18 c,f,s. against &
statioc heoad of 1% fest,

{%) Local Storm Jrainage System, =
Minor revisions to the existing steorm drainege system
will be performed at the sxpenss of loecal interests,
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Item Quantity Unit Price  imcunt Total
Dike,
Clearing 10 Leres  $150,00 § 1,500
. Stripping ' 7,000 Cu,Yd, +50 3,500
" Excavation = Chommel 36,000 Cu.Yd, 35 12,600
Excavation = Cutoff trench 6,700 Cu,Yde «50 3;)50
Excavation =~ liiscellaneous 7,200 Cu.Yd, o130 1,300
Be.ckfill 1,500 Cu,Yd, 85 375
Embanionent 70,000 Cu,Yd, 65 L5,500
Riprap (incl. 6” gravel) L1, 000 Cu,Yd 6,00 24,000
Concreote (Class A) 1,900 Cu.Yd, 20,00 38,000
Conereto (Class B) 100 Cu,.Yd, 15,00 1,500
Reinforoing Steel 212,000 1b, 05 10,600
Dreins (oconoreto walls) 9&0 Lin,Ft, 3425 3,055
Drains (earth dilke) 2,000  Lin,Ft, %450 7,315
Steel Sheet Piling 13,000 SqeFts 1.25 16,250
Misc, Gates, Valves Job 5,000
Mise, Canal Alterations Job 5,000
o - T G178, 85
Pumping Staticn and Trainage,
Pressure Conduit Job 10,000
Pumping Station = Structure Job 12,000
Pumping Stetion - Equipment job 15,000 ‘
\ ‘ 77,000
A Total 215,845
Contingencies 20% 15,155
25940060

(=T
-

7+ Cost Estimnte,

Uni£

Engineering and Overhead 154

ESTIMATED CONSTRUCTION CCST TO THE UWITED STLTES

Relocation of Utilities,

Reloe, of Ubil, (incl. Storm,
Sanitary end Vater)
Contingencics

Jjob
20%

Engineering and Overhecad 159

Rightsmofwway, land, Damages,

Rightsm=of-way and Land © L.S,
Damages " LeS,
Legal, Overhend ond General Expenses P07

ESTIMLTED TOTAL COST TO LOCAL ILTE?ESTS
TOTAL ESTIMATED COST

9,000
ﬁﬁf%iﬁﬁﬁ

12,000
2,00
—
1s4,4300
2,200

§715, 600

12,000

113,300
5,400
5 19,700

& bo 200



S Economics,

e The Survcy Repert for the Pawtuxeb
River estimated average annuval losses within the
area to be protected by the proposed Clyde Dike at
349,360 and more than adequate to jlistify anmual
sherges of $18,310, However, due to changedcondim-
tions at the illied Textile Printers, Ine,, which
is thoe'principel concern protected, dnnual losses
are determined to total $16,500, or somewhat less
than the average annual costs,

be The illied Textile Printers, Inc,
is a large modern print and dye works which has in
the past sustained substantially all the damage at
- Clyde, Direct losses of record experienced by the
previous management of the plant (The Porennial
Print and Dye Co,) are as followss

Date of Flood . Direct Loss
Feb, 1886 l $18,000
Mar, 1936 . : - 38,500
July 1938 35,000

In the last few years the prosent mansgement of the
plant has taken corrective mbasurements to reduce
flood damage and discontirnued the use of a low stone
building where valueble dyc stuffs woere stored, Rem
curring direct damage et a stage eguivalent to the
£lo0d of July 1938 would be only $1500 in the future,
The stage~damage curve was therefore revised and
average annual benefits from the complete protection
under present conditions werce caloulated at $16,500,
The Allied Textile Printers, Inc, would receive sub-
 stantially all the benefits of protection since the
lumber yard, several blocks of stores and houses,

ond a gasoline station which are also within the
arca protected by the Clyde Dike are located above
the level of all but the greatest floods, The '
oceurrence of great floods at Clyde is rare due to
the storage normally available at Scituante Reserveir,

ce annlysis of a 20-year rocord of
operating conditions at Scituate Reservoir produces
a duration curve of reservoir water swrface and
corresponding storage available for flood contrel



‘below top of the l6-inch flashbosrds with which the
spillway is »rovided, The records show that the
rescorveir is full only 1%% of the time and its low=
est drawdown was about 21 feet, reached in 19%0,
The average flood coritrol” stor ge available below
top of flash boards 'is 3,20 inches of runoff with -~ .
respect bo the 92,8 square miles of droinage arca '
above the dom, This would amount to an average ro-
duction of 2,80 inchos of ruﬂofl with.-respect to
the 106,0 sq, mi, of -drainage area above Clyde,
The remaindor of the flood runof; would further be
modificd by thes su*ch&rge uteragc of Secituate Resor-
voir, . ‘ '
9 - Local Gooperation, - The estimated cost : -
to local interssts for lands, damages, rights-of-way,
and relocation of utilities is 0,000, For some
time local inberests have been giving consideration
to the furnishing of assurances of the necessary
lecal cooperation at the reguest of this office,
&% the present time it is not known definitely
whethor those assurances will be giveng

10, Time Required for Construetion, - It.is
ostimted that a period of § months will be required
for the construction of this projcoct,

11, . Recommendatien,

a, 48 the major share of the benefits
acorue to-o singlc concorn and the economic ratio
for the work is not definitely fovorable under the
changod conditions now existing at the property in
uGS'ioﬂ, it is recormended that the construction
£ tho Clydo Dike be given low priority in scheduled
work-ln.thls Tistriet unlsss subsequent factors indi-
cate a moro favorable action~is desirable,

by It is proposed to continue the breparam-
tion of plans and spocifieations for the Clyde Dike
pending further cotion by thc Cffice, Chief of Englﬂ
on this Definite Prediccet Pepovt

: . : e Je TRUSS
Inclos,s 1 ©. Colcn 1, Corns of Engincers
Drewings File Xos, : Dlstrlct Tngineer

FT-L~1010, PT-4-1011,
PTeali=1012, PI-l~1013
Plates Nos, 2 and &
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PROVIDENCE DISTRICT SOIL CLASSIFICATION

CLASS DESCRIPTION OF MATERIAL

] "1 Graded from Gravel to Coarse Sand.~ Contains tlittle medism
sand.

2 Coarse to Medium Sand.- Confains little gravel and fine sand.

3 Graded from Gravel to Medium Sdnd.— Contains little fine sand.

4 Medium to Fine Sand.— Contains little coarse sand ond coarse -
silt.

5 Graded from Grave! to Fine Sand.— Gontains little coarse
siit.

6 Fine Sand to Coarse Silt. — Gontains little medium sand and
medium silt.

7 Graded from Gravel to Coarse Silt.— Contains little medium silt.

8 Coarse  to Medium Siilt. ~ Contains little fine sand and fine silt.

a Graded from Gravel to Medium Silt, — Contains little fine sih‘.‘

10 Medium to Fine Silt.— Gontains little coarse silt and coarse

ctay. Possesses behavior characteristics of silt.

i0C Medium Silt to Coarse Clay. — Contains 1ittle coorse silt ond
medium clay. Possesses behavior characteristics of clay.

11 Graded from Gravel or Coarse Sand to Fine Silt.— Contains
{ittle coorse clay.

{12 Fine Siit to Clay.— Contains little medium silt and fine clay
(colloids), Possesses behovior characteristics of silt.

12C Cloy.~ Contains little silt. Possesses behavior chorocteristics of
clay.

13 Graded from Coarse Sand to Clay.— Contains Ilittle fine clay

(colloids). Possesses behavior characteristics of silt,

3¢ Clay. — Graded from sand to fine clay (colloids). Possesses
behavior characteristics of ctay,
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